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1 

h u Ji'. Set 5 K. mmm-^it-^m^ibmiiti^ i ax 
ft. 

im^m4] ^iiasd^ uv-o, <&m-^&^m^m 

f>x:7rJc:/7Xvffl.s, uv-o, ffla. m— 

[0 0 0 1] 30 

mz^mi^&i^tf& i m^mm^t<^m<D i -Amm 

[0 0 0 2] 

®S!l*5i:/^CoT^TViS. CIO J: 5 fctFal^CD^ftOifefe 
[0 0 0 3] •y-7'5i7P>xA*<Xffl©JlFB^*fi»JKl-S 
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affi^SS(CVDffi) *<»?.nTVi^« Sfc. CVD ffitb 
X\tyyX-7 CVDfe.'^ffi CVD!*, ^lECVD te, UOffiCVD 

[0 0 0 4] cin6©rt. *^8->5>^lSi|s^:^^;^ib. 

-77695^^«-^ r«^ft;^j 56. No. 7(1988). 527 ~53 
2 Mf3.i^iZUWi^tlX\f^?>. W«8->5>tbTt3TE0S(t 
e t rae t boxyor t hos i 1 i ca t e) , TMOS ( t e t rame t hoxyor t bos i 
1 i c a t e) . OMCTS (oc t ame t hy 1 cy c 1 0 1 e t r as i 1 ox ane) , HMDS 
(hexamethyldisiloxane), TMCTSdet rame thy Icyclotetr 
asiloxane), SOB(triinethylsi lyl borate), DADBS<diace 
toxydi-tertiary-butoxysilane), SOP{trimethylsilyl 
phospha te) f nr „ 

[0 0 0 5] mn^^mmiiLxm^^^ti^fimm 

[0 0 0 6] 

[%?gd««ftbJ;5i-r-S^S] b*^b3^*ie.> t¥*® 
*^->5>*M!|sf;?fX.hT^CVD fttci^«e^©J^^ 

miz^^x\tm^m (mum) oJisi)ii*^^4**«<?^« 

iifhizmfpiz^^-^ Hd^^^^T-stVi^X-^^i^.^. # 
f3.^mi)^m^-^rL^J::ylzf3.^<DX. Z.<D,i:z)ti^-i H 

fi»l;^«¥fi£3¥<C%fT^n>t r^^^^^^tAj .111 
#7 #©652 ~658 HlClE®^ tlTV^S, 3:©J;5»Cia 
je)ji*ttd<15{t;bfc»3Jl?-f h**<ilgfi£Snsi:, iBiSW© 
y - «g!E*iti jn bfc 0 bTSI^iKF^±JrSf?S*B:«f 

[0 0 0 7] tie*©**Sv'^>«rfflVifcCYD |g 

1^4'ir*^^■^*^^^#«©^m^fc^^te (*S*5«!)) 

*^?iAbTv^^feje>, mMtim<. m^mmm.\^^tt 

h\zi;yyi7isi^'^-r^^M.ii^^^. ^fcj^f©*^ 

t'TTi^-fXri^^. Ali2iS©aD-i?3 >, d^-; h 
=^^¥UTIt14©^<k, sim*©iilio (li#©jlM) 

lc-Si:7 7-;;^3i^^^bS<7itO. *T©m^1t*M;^ 

[0 0 0 8] ±aibfctie*©«fej»^©j^fi)c;:;^ffi©X^S: 



( 3 ) 
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[0 0 0 91 z<D3tm<Dsmt. ±mvtcmM<Dmm 

<Dm^:^m^. "to^mmummmmtthizmmi^^o 

[0 0 10] 

t-r-&t>©T?*-5. 

[0 0 11] Z:®^5!iS<D:l:<*:««ltLT«. y^Xv^Jl 

uv-o, 5!i31JiDJln]^^iS-r7--;i/MS*i£fe 

■5. 

[0 0 12] c©ii^©¥«i^se®iKjfise 

y^XTfflS. UV-O, ^0,31, T--;L'^!1S*^?.j1« 

[0 0 13] $?,icw«8^i2-&i^iLT«« smmm^- 

m7)lZ2-)V. IBfi*;K^tSfii— tfT;k3-;k 

[0 0 14] msf}i^m^~m7)vu-)im ■. j— 
;k xrS'y— i-i/p/i/— ;k 2-yDAy — 
Jk i-::^^'y-;P, 2 i -T'nyiy-Jk 
2-:/^/-;k 2-p^5^;p-2-7'o/iy-;k i- 
'<>:J'y-;k 3 1 -yrS'y-Jk 2-^=^- 
}V-2-y^y-)V. 2 2 ;k i 

[0 0 15] ||£^Se^iafa-ffi7;P:3-;i/« : 7U;i'7 
;p:3-;k 7'd/14^;i.7;1':3— ;k 2 3 -7* 
5^>-2-:t— ;U 50 
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[0 0 16] ^Wrm7)Vu—}im : '<>>';i'7;i'n- 
;k 7;i/7'j;i'7;i/3— ;i/ 

[0 0 17] im^^^^7)v::i-)\^m&ift(omm 

5^^>i^'Jn-;k x5^^>^U3-;i/^:y ;*f=^jpx- 
7-;k x5^u>i^U3— ;i'^:/x5^;i'X— 7^;k x^^u- 
ny5^;i/X-T-;u, x5^^>i^u=i- 
;i'^:y-i'vyg^;px-5^;k ypbfk>i^';=i-;i'^:/ 
pt5^;ux-7^;k x5^p>i^u :3 pC5^;Px— 5^ 
;k -:?xg^u>i!^>j3-;p^&/^5^;i/x-5^;k e^xf^ 
^>i^U:3-;i/^:/x5^;px-T-;k -:^x5^k>i^Un 
-;^v'p^^;^x— 5^ji/ 

[0 0 18] 7;i'xb H : 3jc;i'A7;U5^t 7-fe h7 
[0 0 19] X— : v'X5^;i/X-5^;k v'rt^^-t)- 

>, xh7tKD7v>. T-h7t KD7;i'7U;i'7;w 

[0 0 2 0] y h> • '^h7Jl'n-;U : 7-fe h>. 2- 
•^^jy. >'7-b:h>7;i'n-;P, r:/^o^^'h>, 

[0 0 2 1] *;i/:J?>K : ^S^, Bfi^, Zfui::t>m. 

[0 0 2 2] xhD7;i';^> : xha;*^'^. xhDX 

[0 0 2 3] 75> : X5^;i/75>, :^ntf;i/75>. 

-f vyDtf;i'75>, :/5^;i/7 5>, -ivf^jvrs. 

>, 7U;P7 5>, 7XiJ>. h;i'-<v'>, X5^k>>7 
75>, v'X5^;P7 5>, X9^^>-r5>. v'yot!;!/ 

75>, -^-f vyoe;i'75>> -:?y5^;i'75>> hu 

xg^;l/75>. hU n:/Ph!;P75>, h u n :r?';i'7 

s > 

[0 0 2 4] 7->;^xhu;^^ : 7-fehxh>;;k 
fcr:tyxhu;k :/g^pxhu;k 7i7unxhUJk 
;)t^^upxhu;k '<>vxhu;i' 

[0 0 2 5] ®75 H : 3l^Jl'A75 N - pi ^rjl/if:;!/ 
A75 H. N, N-e^;>t^;W:d^;i'A75 H, N-;><^;1/ 
7-feh75H, N. N->?j>l5^;W7-fe h7 5 
[0 0 2 6] mm^^it^m : tf 'J 5^>, 'J >. tf 
p-;k \d^V-^>. \f^yi^>, t;i'7f;U>> 2-h! 
p«j-:^y>, 1 -pt^;u-2-ifPUi?y > 
[0 0 2 7] c:<:D5!g8lc*5ViT«, z:©J;5;a:*«'fk-8- 
m<D 1 @T'TMi?Ls-r^*^x« 2a«Jl<DW«^t;-s■<i)-c• 
[0 0 2 8] Sfc> HatS*«t-tVi«^b-&«feli:bT(3TE0 
S, TMOS, OMTCS , HMDS, SOB , DADBS . SOP 

[0 0 2 9] y^h^7)V:n:^z^'^^>tl'X'Ao:>tM 
0 : h+->->^>(TMOS)> T-h7Xh^->->^ 

XTEOS), -r h5n7°D7f^:^->>'7>. T-h5'fV:^P 



( 4 ) 

5 

[0 0 3 0] 7;u+;i'7JU3*->>'5><i:bT:;^©i:fe 

D : h'J^l h=^^->v'V>, h 'JX h4^->-> 

->7>, fx;i'hUxh4^->v7>, 7xx;vhU;*h 
>. >fx^;i'>';< h^->>'7>, >?x5=-;i'>'xh:*^v'-> 10 

v'x^^l/i^nyn^^r v'x^^jWv'-fy 
fx;!/ v'x h + -> -> 7 > 
-:^^f^;i'fx;M h=^->->7>, -:?;<5^;pfx;i/xh:^^ 

[0 0 3 1] 7}?U->n4^-9->i:LT : "rVy^T. 

[0 0 3 2] 'yi7az^u:^-*)->hVT'A<Dt^K) : 
3'^^;p->i'O7^h7v'D^^-tJ->(0MCTS) , •^>5';!<5^ 20 

-> D h u -> D ^^-y- > 

[0 0 3 3] >'->D^-9->ibT:^Ot*3D : '\=^^-t^-p^ 

■tJ-^ h=^v->'->P=^-9-> 
[0 0 3 4] 7;l/+;i'->5>ibT^^©<i:*3D : 

xg^;p->7>, •T-h5j*^;i'i'7>. ■7^h5x5=-;i/>'7 30 
> 

[0 0 3 5] >'U;l'T5>i:bTi):CO,h:feO : 

[0 0 3 6] zyyy^mmmii^tVX:k(Diii5t:) : 75 

y yn tf;i' h u X h^->->^ > 

[0 0 3 7] ->7if >i:LTifc®i:*3D : '\=^-l*-;'^5^Jl' 40 
P hU ->^lf > 

[0 0 3 8] yNpy>-(b->7>&rXa§^#:tbT:;^®t 
: hU;><?;i';?PP->7>, hUx5^;i'^'PP->7 

>, h'J n7'Dtf;W^PD->5>, :^^)V'Jf7'CiUy'y 
>. v^^5^JW^nP->5>. ^PP;<5^;i'v'^5^;p^P 

p->7>, i'DD^5^;n-up^?';u->^>« i^ppyp 
e;u>c5^;pv'^pp->7>. i^pp^ptfJU-U;* h+ 

->>'5> 50 
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v';>(5^;l'V'i'PP->7>, >'X5^;Wv'i7PP->^>. ;< 

5^;i'h*x;i/5^i7 p p v-^ >, jjt h u p p v'^ >, 

x9^;PhU^PP->^>> b'x;i/hUi'PP->5>^ h 
ij7PPyPtf;l'h'Ji'PP->5>, h'J^DPT'Pfcf 

[0 0 3 9] $f,tr. *«gltVim{b^*fei:LT«, h U 
7. (hU;<5';i'->P4^-» 3P5XS0B) , hU7> (hU 
:^J-)V=yu^'y) i^;X*:'j;KS0P) , >?7-fe h + ->v'-t 
ert-:/h4^->->7>(DADBS) i^iffefflViSdiAtTt- 

•g-o 

[0 0 4 0] C:®%?giC*5V^T«. ±^LfcW«^r-1'* 

[0 0 4 1] S fc. Tfi6«MC0W«S#>®31«, ^^^^C^ 
X :7 r ^ 7. t > S •ti-:^*^ ^. -5 X hf > 3 - h 5as 

[0 0 4 2] 

[0043] z:(D^o izTm^m^mmmmm-r^ z. t 

[0 0 4 4] 1. 'fmiimm^M<Dx.i' J -)mm\zjz 
vcYD mim^m.wm<m^ siiDmrn^mitv^-rti^ 

^SSiO,i^«^S«. >^P-feX4'$.^l'^«;'cm^fflm4' 

©*tc«toT#atc7Kfn$n, si-oH (D'yy y-)vmco 
mmttj:-DX\,^^z.tf}^^\f^. aiiir#ffi-r^si-oH 
«. m^ntts wiS v^s i (u §1 ^ ft ^ nx § 



6- 



-H 



Si-OH \Zit, z.<D^morzii>izm^oM^^^ 

[0 0 4 5] «EdiSi-OH -eSfcnTVi-5SiO,K©«6S: 
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ICJg^SnfcSi-OCH.«400 'C©S<bttSB^Tt>&+ 

[0 0 4 7] UfcA^oT. mmit^mzJ:^^«$>^\,^ 

ic ct ^ T «x 7. 5=- J Wks^s e d -5 o # ^ n 
$cog«^s<ffi-r^ic«. K«ib¥a<oBi«ia^d«B^ 

<i:;5:t). mfeK«{b^a©ffitetlli;ffif6llc;i-5Ai, x 
[0 0 4 8] 2. 0,-TEOS ^©«*aib*Sl5t^«4'*R 

s^b^a 

0,-TEOS (omyd Rf^-vii. fmizm^'r^=.mm<o'p 
w<b#*B5« (^Kfb^a) *«^ffl4'Jc#«Er«.<i:$nT 

Vi^, — ■0«->5y-;l'*$:*f^feO :HO-Si(OCH,) 

, (A) :;^icoj:^7S:TE0S (Si(0CH.)4) iimf-ikWt 
SI [O] C!>fb^SJiE:T^^-r-5i:#;te.ns. tS:*, TE 

osto, «ii^«sis-e-r, s:j«;®rai&«o, ©f^^ws-e^ 
[{b2] 



20 



[0 0 4 6] —5^, Si-OH T'D h>^&*S:lli-r-g>Lewi 
s WttVXhm^. ■tooffitt&zKS^S^WfoW^ib^^ 

Si-OH +C,H,OH=Si-OC,H, +H,0 
cDJ:^;^xx5^JWbSitx*«jSCS. :LZ.-r^m^^n^\ 

SiC0C,H,)«+6 CO] =llO-Si(DC,lU), H 

-TTi^^-feSi iri^-g-bTV^^x h:^r->S;i«SE*m^ ICJ:^ 
(1) ^•tr«S«ie?)3a:K'fb5fe^iK9«:CO. i:H.O iiVltifi. 

mm\z\t^<r>'¥mWt^t\^x. (c,H,OH) , so 

(CH,OH ) , T-fehTJl'T^tK (CH,CHO) > 
yzt)UA7)Uy'\i\f (HCHO) , ifK (CH5COOH ) . 

(HcooH ) 7a:fsi5*-r'5'b©t5^^e.n«). 

2H0-Si(0C,H,), =(C,IUO), Si-O-Si (00,11,), + H,0 
5i(0C2H>).+HO-Si(0C>IU), ^(CjlUO), 5i-0-Si(0C,II»), + C,il,OII 



2 CO, + 2 H,0 -(1) 
[0 0 4 9] h^—-D<D^mmt. ->n:^^-y->fi-g-ft: : 
(C.H,0), Si-0-Si(OCH,), (B) Tab-S. in«±IE 
(1) iC-C^JSi&f ■5->7/-;i''t'M#: (A) ©ffi^lCJ;^ 

[fb3] 



(2) 
(2' ) 



i^^y-^i^^'P^^: (A) tt^^m^x. (2), 

(2' ) i^i:Offi-&SJirxlrJ;oT§^lC->D+i?->a^#: 
Si(0C,IU),-liO-Si(OC>iU), (A) 

[0 0 5 0] z^7y-)i"^m<^ (A) it^^fN\zm^fS. 

Si-OH S*feoTVi5fcse)ii5f§tt-r$.0, fi-g-L^-fVi 

i::*fL.TK«$n-1=-rvi, — *->D*-y->4'Ffl<*: (b) 

mn&T'itmmzti^x^^^-^mmm^fK ^mh^^-^ 

[0 0 5 1] bfc*<oT->7y-Jl'4'ra#: (A) *«J«iK 

iz^iz^st-^-r^mmiz^^^xit. (a) 



(B) lC^{b-r-5'bOi:5t;^en-5. 
[{b4] 

-(CIUO), Si-O-SiCOWU), (D) 

X h + ->*©:t y >mit J; -g. 7p u -> 7 y (s i (oh) 

. . n>l) fb, ^bT*fi£Lfc->5/-;i//&^*fffcAc£K 

♦-y-f c:c:-s^4S4'f£Kffi (A) tmz^?Sim 

m) . (A) «sjssttTa5sfc*ic+p«mcD5-f 7j5' 
-rA/6^M<. i^mm^ij^±^<tjiK). (a) o^^^n 

i^itmift^ z.nzf3i^, ^rz-^^yf -)Vi)^^<D^ 

50 ff3izm<. mmtiiiiz?gim^n^7ii^mh^^^m(S]\z$> 
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•5. 

[0 0 5 21 Jini:*#^Wir->D:^^-9->«^*j£«fW^ 

(B) i)^^\z±\zm^-r^m^. K«*iec:Olc<Vi 

ftm-^mtmm-t i/ >g?ft; i s -> ^ y -;Hb t * 

v^i^Ae.n-5<DT?, ^ffi^'^^a (b) {tni^mmx- 

(B) ©^-f 7^"f A*<SV»®T, ;^5^-;;:/;«7A^-;;5^ 10 

[0 0 5 3] (A). (B) vimtD+ra^isdistE-rs 

rzit^miimmmiz^M • K^t^nTSi-o-si w^-;/ h 

<. (A) , (B) 

/t7^-3'^Tflfeoa®*^^JC±oT (A) . (B) <D 

[0 0 5 4] 3. ym<Dm.m^mii%mt^Ki^-<Dm% 
>y^.\z^-:>xm^^<Dmm-i±^fi^i}^ 

-Jpif^^Wi (A) \±^<Di^^fS.^motz.^. S^SISS: 

fe^Lfct), ■ft!l©->7y-;i'4'PB^«t (A) twJ;-5#Jn& 
Sft^CtT, JJt«-r-s.t (A) **3£ffiW3a:K«-5i-« 

^ (B) »J-e-«'>;iV^*^ (A) i^frb 

;u*5as©^{t;a±T®Os-TEos ©^t8M«eico^"r 
[0 0 5 5] T^msim^mm\:.^mxvm\.. ^mm 

(A) *^«ffilCK*$n-5^:itt?^C</fe-5« L/t^^'oT 
^^i4'T?CD?f®P#F^*«#t/^. >'D^^-y->fi-g-^ (B) fC 

(B) ©fiJ-S-*^*i«<?^cS. (B) ®->n:^^-9->S-&#: 

B*^* (B) x—Ami^n^t. j-)v^m^ (a) 
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W (B) WiSi!)d<±<ist?a:oTjftff-r-Silit;a:.&. 

[0 0 5 6] -r;s:*>^. msm<D^WL<Diftmyi. 

[0 0 5 7] fc/cb. #®^:;fjlci-pT->D^-y->a-S- 

®©is®#iS5S:^o«e»ffl«. fm<oyu-i^mz^m 

<Dmnm^^miifs.Ki . mmit^'^<D^m\z^^x. m 
■^mzs.< mn^<t^mt:^m * -5 (ixx t- JHb s -e- 

-g-^ttl^— ©'etg»>&Jt-s)X:$'y-;p-^2 -X h^->x 
TJ&O, z.(D9^m\t:io:>^of3.m^\zJ:-oxm^m9im 

[0 0 5 8] e<±. ifti^b;fe:.t^jc, imm^mfSLh^ 

[0 0 5 9] L*^b;i*ie>, ;!&^=k5/&W«{b-&!fe;CDMS 
-r-g>#-r > h $:^eit{b-rSfeJ6cDm^!!i31$rJS-r d t 

[0 0 6 0] z.(r>^=o-tsmm.(o^v^mii\.x\t. 
XTffls. UV-03 'f^m'sas-ism^^'tT——)v^M 

Ml~100 sccDiS^ICfti^L, RF/t7-?g« 0. 1~10W/ 
cm' T7'7X-7$:^^$-a-T, 200 ~ 400t:S*lCira^ 
Lfe2£«C3Oi0>~3i>ra8gS*-r-&fe<O-ea&^. ^ffl^ff 

i»(CES-r^t>©T«;a:V^. RF/t'7-^S*i 0.1 



( 7 ) 

♦ 11 

w/cm' Mmf£t%mz^ u < , 10 w/crf sifi^s tfS}m 
A<ffia-rs. $6.Jcj!&si^rattioi}>ei±T^***s^ 

[0 0 6 1] sfcuv-o, 5aso»ja?s^fl=tbT 

^«i^bO-0, ^mT^>-&Vi«pViMJET-T?. 200 ~ 3 
00t:SSlCiDl^bfc*«»C10~1000 w/cm* COU V*Sg*t 

[0 0 6 2] $5 irTn-;PMao»ji;&*fri UT lo 

XSl^Vi«T»tt;^f7>»ffl^> JE;'7lO''Torr~^JE 
OTT, 100~ 500'CT 1 ~30^!i-ra, JO^T-Sfe 

©"CSS. 

[0 0 6 3] 'Aizz.<D^m<D^^mii^mm<DW&&m\z'D 

m. uv-o, 7'--jwg«d^e.M«nfc— 3)CD 20 
[0 0 6 4] Sit;:, z-cDmrniz^^^mi^mm^mco 
^ss«ic*5ViT«. i¥^m^OjLyy\zmm<t^'^<Dm 

&mmm<^^mi^^ x.y r \zWimm=^m-rmmmmm 3 
^mi^^:cyTm^'r^mmmm4. s^r^uxa 

i7^^moi , 10b swb. cme-^^c^A-r^TJ:-? 

-tr>;^ h7 tsiotuL/gBQ titm 1 <DW-m\zmm.u:^f^iz 
mMmz^mpjmiif£-z>x^r). hizifs-m-^tift 40 
i|£S#:ii7 X 7 T 6 cm 0 ai-a-s J; 5 iCi^jsK^ nt 

[0 0 6 5] ^^mi^'yx.yr h ? d^?>— tSc-T 

o5it)tii-rfciie)©3it)mbaB9©:7;t-i:7^^8u«ioa ^ 

©^(^'^^ib$-&-5. Z.(Dm:> ttlOc ^4''i>i:bT180 
x7r 6 *=t«{k^tl5[LSIH58 (rt9:itrc7>l:f>:3-iS'lO 

±©Biff^fi[eic«g-r-5. ^<D'^. yrf-'i'^mMOA so 
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[0 0 6 6] w«{t^«i)iaaS68ic^viT«. ;^tr>a 

- ^ 1 0± IC©® ^ nfc^^f^f-i? X 7 T 6 ^^^jg^TlHl 

-/I- n — 5^ T & o T t> ^ Vi. 
[0 0 6 7] c:©a:5irxtf>a-^'i0JcJ;oTW«-ft; 
-g-^^BLSbfc^, lR2ISe4CJ:oT^«fi!cSgS2'v 

xtf>:3-^iO*^e.¥^«^C7x7r 6^510 Hi b 
T^E-©«S*S«g-rsS<g««llt, ««*S*gbfc¥ 
^^*:'>x 7 T 6 Sr^ffi^SSS 2 ^«Ki^-r-g.JR2l*8i^l2 
tSrtSttSo Sie«^ll«3-^t^a5*tl3a $:Wb, ^ 

m c T^f J: 5 ICS 1 ©iffi® izw-n^^miz ^fr ic^id 

T#Sti:*>lrj:©sp®C¥fTJa:tti^l3b O0D«:^H1 
b7t*ioT, 5fe-r^^B:^iSiicxif>3-3'ioirf*] 

r 6*7;*— i^«8CWl3a ©raTJCi^b, 7.\f>:3—^ 

10d^e.^3a$ii:fc^,, ^ffDT5^-rJ;^lri80 ° 01(1$ 
^^:z.i:\z^^X^mt^'yx.yr<Dmm^^^r^^ii 

[0 0 6 8] lft3l«l«12«. 7-A14a ©MSStcM^K 

>>^14b :fej:m4c *#b. ;i©T— A^r^ffE 
T^-r .j: 5 (C£:6 its t i: tC^Bl F T^-r J; 
5JciSl4d S:4''i><i:bT180 ° |5Jl(j-e^'& J; ^ ic^fifef 
S. 5fe-r, T-A14a ^fcfiStri^Sfi^-a-T. iizBbfcJ; 

^\zKnmmu\zj:-yxmm^K^vt:i'=^mi^'yx.yr 

6^^^yi7l4\) TK*bfc^. ttl4d *4''ij>tbT18 
0 " (Hl»l$-ti-«). afi!llC^i!jS-&T¥^«J'?x 
7r 6&^^S^B2i^trSft2lb, 

b, ^fflfiSssgB©i#^*'^x7r»Jtse'^^it®-r. 
[0 0 6 9] m.^^&&m2(Dm^<D-mt:^(D-fmiz 

ElT«^ffi^SSe2tt#jKVD UT^J^^'tb 
T^I^KbTV^S. ±aibfeJ:5irl(ft3l^e4icJ:oTjR 

i@l$nT*fc¥»^'i7x7r 6 ttt:-i5'15©T®tC«it 

^•e-, ^;id^e.^»*K?lf •2>=:tirJ;oTil£^^!|£'^x 

7r S:K«ffiitT$SJ:e>(t:^J5e$nTV^^= Cl©b- 

n^mx^mi^^jiyr\z^^ms.<^rztt>o:>s.it^:ffx^ 

^>;^i8TH*-, 't<D^m\zmmiS^^ hi9^mm-r 

s. 

[0 0 7 0] ^ffifi£:^5!13ia©¥Siiii:'7x7 7tt. Mi^ 

mm5izJ:-DX'^mmmm3^W!m-r^<Dx$>^t^, m 
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x:7t 6 ©SS*S:eT-&S;e«8^21i:. «« 
*S<Eb/ti^^«t^7i 7 r 6 S^fiaSSM 3 'N.tRSIt-* 

J:5Ctt23d *tf3,5i:LT180 ° lHli!i-C^^i 5 ir^fig 

g§2rtO*S^^f'>x>'r*^^y^23b TK«bfc 

^23d $4"i>tbT180 ° iHlSjSii-S. $5.1'. € 10 
fi!ltCig^SjS-&T¥^<*:'i7x7 7 6 &Se«l«22ICStt« 

[0 0 7 1] Se««21«7*-^«8e*f24a $:*b, 

@ 1 ©«IHJrspff ;fetti^i3b <r>m X> «:^aJ i -es^t* J; 5 

«^$nTV^-5. Lfc*ioT. 5fe-rjR2l«i«20d^5§(t 
atSnfc^^^^r'i^x^r 6*7*-^*RSB«24a OPb^T 

^^•a-it^, J tr^TJ: 5 I'tt24b «r4''L>i:bT90 20 
° (5I^)J$i^■Tlft^l«ll«22^cM[^iJ^•^i-■5J;^^c•r«>. 

[0 0 7 2] ift2itti«i22«. *s<^^•>x7r*^^-e^e 

7!#®7*-i74^g|5tf23a . 23b *WL> ZLtl^. 

^ fc L T^f ct ^ tC0 1 ®¥® (^T3ffiH±T:^l6l 

{Ci^S!jT?^«.J:5Jr«|fiE$nTVi:5. ST. J»2I««S22 
C97;^--^'«gB*^23a ■^KW»m\(D-^\^\ZM^^-^'C 
iii^^>^x7r 6<£}eJtL, ^^li-r#23c ^-t-'L-tUT 
180 7*-i74«?fB*t«:^ffiSSe3® 

■^m^f^^ $ itT^ass 3 1*9 ^tacs tc««-r so 

^. ^-W^, 7:t-^'^^SI5*^23a *^ii^ii--&<, 

[0 0 7 3] wBmM^<oH^^<D—m^m2\z.^t, 

S2(a) «:^7X-7^«. |^0(b)«UV(ultra-violet) 

(a) (Df^X-^'m.Wit. i!V315^^>/'^3lF*JlCt-^32* 
Wb, t-3'32©±Jr««$tl-5*^«:':7a::7r 6 SrBFf 

31lC«SP^7i^>7'33$r^MLT, ■7X7n-n>l-0- 
534^:n-bT5!l315^V >A31 ir^S&^n-Sy^X^I^I^I- 

/N-31 »C#t*& S nfc J^ljS};^f7. ^ 5 Xv^b bT 

^^^t^x^ r 6 ©5n,31H»c:/7Xv$:89M-rs IC 

[0 0 7 4] 0 2(b) ommM^Wit.. 50.315^^ >/^36 
rtlCb-:$'37*Wb, b-^'36CD±tcmM$n^¥*i^ 

fc, ii£^#:'^i7r 6CD«!iaB»CM[S]^-a:T5^^>/N36 
^^gBC|ggbiteSE7K^!lT®UV3tSr5^V >/'<irg^Jftbfc 50 
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7r 6«S*T0,;^f7.<&»<fcJ6tc. 
-1'-tf39lcSAbTK^;tfXCD— SBSfljlC^^b. dOS! 
S t :t y > i © jg^;W7. 7 D — n > h O — 740«: 

[0 0 7 5] E3(c) ©7n-;Pge«, 5!IS9^^>A 
41(*glCh-^42*Wb, t-^'42©±lC«a^n-S.¥« 

fc, 5[iS5^-\'>M41rt€r»f3£®:^;^5?H^jr-rsJ:5 
IC, ■TT^y'P — =I>hD — 543$r:fhbTBFf^©;^7.*#t 
ifgbXfciVi. Se>»r, ^QS5^V>>'S41rtS:MflEJCT-5 
fcje) lcg^^# > :^44 * g^i^ b T J; v^. 
[0 0 7 61 £A±. itt^b;fc¥S«^Se®SjfiSB«, 

'#5asSS3*^ *»ft:>i7x7r05!lS®*Tr6l 

^»cbT5aa-rs^©T&-5«^{rtt, s[et8ji^2i&af 
vi. tj^iaiisgi. ^ffifiKftg®2, ^sDi 

SSe3, !»Siee4BLlX5*<|IMe«Ht-#:t7a:ofe^ 

[0 0 7 7] t^l^T, W«8{b^!^ffl.S»lCJS-r, {YJ^ 

CVD (1~760 Torr) ^SV^a^CYD . :r7XvCVD fs. 

Etmm-^^^, #»ri^ffiX«#ffi»C3fiV^ (-400 Tor 
r) MffiCVD $)-£.. -)lS«tSi:^^ge*«WfiJ 

nfc/'«r^7-lC#t«&b, ^3S. ^SS, '\U'^A7^if*^r 
^ U T:^f>!. <*: bTA->^U b, >/N*tclii£S-r 

:t\/>*5BS :0.1 wt9S«±iffSb<«4wtaS£^±-^ty 

Vi, *egdK©^lKMS«200 -500 t:. »®JC«300 ~ 
450 "CT*^. 
[0 0 7 8] 

[HJSW (IIJfi0!ll) 0 3 lC5^-r± 5 tC, 
MmcTif U S'U :3 >J: 0 7i-5iB^S:J&f£bfcSi»S51® 

±tC> KJPd^4000AcDPSG ]K52SrJg^bfc:, ;i© 

>'U:3>r>x7TS:;^tf>:3— ^'ic^-e-, 1000 rpmXim 
100 iiil©gilMTX?^;i'7;l/=i-;i/^2iei>M 
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6-283520 



15 
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Mflibfc®^, 2000 rpm-ceo^KS^-fryt. ;J:Jr->U:3 
£AT®^*f^='^*^/>-TEOS CVD NSG53S:10000 AO 

[0 0 7 9] 

[SI] 

fig^iSS 400 x: 

mmm 545 g> 10 

:j!f;^M:/7'^0^^:i!fXtS« l.S l/min 

liia«ias 65 r 

:t\/>%4S«'\©m^8S« 7.5 l/min 

U 7N, :«fXS£S 18 l/min 

[0 0 8 0] :^'>< LT#e.n:felKI'-:^ViT. tK^SSME 
A ^(Moisture evolution analysis) 'VM&Vtc. Z.<D 
MEA CiSSil^tt. »ffi«:50*C/4^©#ia3$fl[-CJD^b 

T«$#, 800 "cjci^-r-s^-eiraaisns*;©**?!!!^ 

-r-SfeWtf^-S. d^75^^]Kc^flttflS*^>S«l. 20 

]i[tUTVi5;fcj6. 1.8 wt%®Biii*^3-a*^*-5*^ a 

[0 0 8 1] ^!*CVi-t?ft5!lStbT. y^X-^mm.^. ¥ 
0.2Torr, RF^jgScSOkHz , RF/I"?- 1 kWCD^frT^^ 

xv^^^^^-a-T. sso-ctcja^ufcsisic 1 

[0 0 8 2] (|llfi«»J2) S3tC^-ri3JC, 



©±IC, JK»A<4000A©PSG m%2^m^V1t, 'A\Z. Z. 

gB©SJlS5^-V W?F«5lCJ8Ab. :ty>-TE0S CYD NSG 
53*l0000A©]K»lCjgfigbfc. CC^-CHIIiS^^l t 

[0 0 8 3] i^V^T^SaSiUTUV-O, MS^. U 

v-o, e««r^v^TiaL:t, dcDuv-Oj mmth 
*^Ab. mm^7.<D-^^:t'/>{z^mi^rz^x (5 

wt%®0, ) $:ggS500 sccniTf#li^b-oo, ;^^JET 
T, 300 'CJCjn^Lifc»SICUV*50|J>raM*fb^c^© 

-t?iH!l^Lfc<i:Z:5, UV-0,ffl31MT«1.8 wt%-e* 
ofcWlr^LT, UV-O3 i2lS^Ttt0.4 wt%lC^T 

[0 0 8 4] immms) msiz^-tJ^'^iz. ^=¥^mi^m 

^Mmc#U v^U a > J; 0 7i-5iS^«rJg^bfeSi»«51 
]KJ?di4000A<DPSG ]K52$:}^^bfc. cl 

©-> U 3 >^7 X 7 r ©«a4#ttlft;^4fe)5a?l t bTx^ 

/-;i'-eS!LSb:fe. :^Vi-c->';r3>'j'x7r 

SB©SJic;5^-\'>/'^F*JirjiSAb. :tV>-TE0S CVD NSG 
53*10000AoKJ?lCJg^bit. i 

-cabs. 

[0 0 8 5] 'A\'^x'^mmtvxT=i-)mm^. t=. 
-jvmm^m^^xmvfz. z.<DT=::.-)mmthxit. 

;^»JEN.»ffl^4'SLyf*S4' (40-.''Torr) (0 3^Wrr. 
Vi-rn=b450 30^[)-FBlll*®31«:fT-3fcfe©T^^. 
< bT#e>nfc]KtC-:Pl'^T, *i)-«*MEA j£TS9^bfc 
igm»'OViT*2tC5^f . 

[0 0 8 6] 

[«2] 







^7lc« (wt%) 


it mm 




1. 8 






0. 4 




0. 3 




0. 1 



[0 0 8 7] S2*ie.sje){)^7icJ:^t, 7x-;i/5aSW 50 -e«-g-*:»!5il.8 wt%Tfeofc®JcMbT> Tx-JP^Jl 
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(0 0 8 8} iit^m) tti&mi:LXm3iZm-r^o 

bitSi»ffi51<D±ir, ]^J?*i4000A©PSG ^52$rJ^fiEL 

S*Jfi-r d t L J' -> U n > -c 7 T 
ElS^^W"«rtirSBAL, UtT®JSiK*fl=T:i-V>-TE 
OS CVD NSG53$:10000 A<Dm9izm^Vrc<. fi^. Z.<r> 

[0 0 8 9] 

^mM.m. 400 "C 

j^l^ra 545 
^J7,/'«y7'^®^lf5:*f:^«SS 1-5 l/min 

:tl/>B^^M^®^^£Slg 7.5 l/min 
:tl/>]gm 5 «S5! 

^\^)T^^1i::^WA 18 l/min 

[0 0 9 0] 
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10 mm<r>fm-t3Mm 



20 



1 

2 
3 
4 
5 
51 
52 
53 



psG 

rty^-TEOS CVD NSGJK 



[gI3] 
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